his disease is not the same as understanding the disease process, and that a sound history and physical examination continue to tell you more about the patient than do laboratory tests in most cases. Participating in research of substance, which could be clinical research (1) but which could absolutely never consist of "going through the motions of science," has helped many clinicians achieve a more critical, analytic view of what they practice. I agree with Dr. Silverman that knowledge gained through study of molecular and cellular events needs to be applied to the diagnosis and management of disease. It is my opinion that this particularly difficult task is most likely to be accomplished by physicians whose dissatisfaction with the status quo, critical viewpoint, and knowledge of basic mechanisms have been strengthened by participation in good research. The majority-99%-of the iron in the body is contained in two compartments: (1) circulating iron (the iron in the hemoglobin or red blood cells) and (2) storage iron (the iron in ferritin and hemosiderin in hepatocytes, in reticuloendolium of bone marrow and spleen, and in the muscle tissue (1, 2). If sufficiently accurate and precise indirect indices of these iron pools were available, one could readily monitor the changes in total body iron balance without recourse to metabolic balance procedures or isotopic turnover studies. Data on hemoglobin concentrations and blood volume allow for the estimation of total circulating iron, and serum ferritin provides an index of storage iron (3) (4) (5) . An "opportunistic" factorial approach to calculating total body iron has been applied recently to the estimation of iron absorption in infants in two publications in Pediatric Research (6, 7 ) .
Letter to the
The exact relationship between a rise or fall in serum ferritin (SF) concentration and the gain or loss of storage iron is not established for all age groups. A relationship of 1 ng/ml of SF to each 8 mg (3) or 10 mg (4) of storage iron has been suggested. Jacob et al. (8) have shown that SF levels fall more rapidly when iron reserves are abundant, and more gradually as they are reduced, indicating a curvilinear response in an individual subject. Saarinen and Siimes (6) developed a regression equation relating the log 10 of SF concentrations to the storage iron content per kg of body weight in a linear fashion (y = 0.0439~ + 1.345) where y is the log 10 of serum ferritin concentration in ng/ml and x is storage iron density in mg/kg. It was developed from data on newborns, infants, and adult men and women, but a general applicability is claimed for the equation. We encountered both practical and theoretical problems, however, in attempting to apply the factorial calculation of total body iron to preschool children using the Saarinen and Siimes equation.
If the published experimental data from which an estimate of true storage iron content of preschool children is examined, inconsistencies with the log-linear relationship become apparent. Widdowson and Dickerson (9) found the total body iron content of one 14-kg child to be 896 mg. If we assume that 428 mg of this iron content was in the circulating pool (see Appendix), then 468 mg of storage iron would have been present, representing 33 mg/ kg. Data for liver iron content for preschool children pooled from seven sources (10) allows the calculation of a mean storage iron pool of 12 mg/kg if liver is assumed to contain one-third of total iron reserves (2) . The average SF concentration in preschool children is 30 ng/ml. Applying this figure in the Saarinen and Siimes equation predicts a storage iron content of 3 mg/kg, quite remote from the estimates derived from published tissue data. Furthermore, the behavior of SF concentration throughout the life-cycle has been plotted (1 1) (Fig. 1) . The prolonged trough of SF from ages 1 through 10 years, and the overall stability of SF concentrations in relation to the expected weight-gain throughout childhood would appear to be inconsistent with the log-linear relationship between SF concentrations and body storage iron density on theoretical grounds as well.
he factorial approach to the calculation of total body iron using indirect indices of circulating and storage iron pools introduced by Saarinen and Siimes is an ingenious, inexpensive, and relatively noninvasive approach that provides a valuable basis for estimating the net biologic availability of iron from various diets. The use of the specific log-linear equation to determine storage iron density (4), however, might be acceptable for the four agegroups whose data was used to derive the equation, but it seems to predict poorly the range of iron stores expected in children aged 1-5 years. Because the factorial method is so attractive, however, we have used a more conservative and traditional estimate of the relationship between SF concentration and total iron stores (4, 5) , and achieved estimates of iron reserves that are more harmonious with those derived from tissue measurements (12) . The iog-linear regression equation must be used with care, and applied only to those age-groups in which it provides estimates of storage iron that are in reasonable accord with independent determinations. The preschool child does not fall into such an age-group.
APPENDIX
The partition of total body iron in the 14-kg child (8) was calculated assuming that the child had a hemoglobin concentration of 12 g/dl and an iron content of 3.4 mg/g of hemoglobin, and that the blood volume was 75 ml/kg of body weight.
The factorial calculation of total storage iron from data on liver concentration was based on an estimate of 100 pg of iron per gram of liver wet weight (10) and assuming that the liver represented 4% of body weight with liver stores representing one-third of total iron deposits (2) .
